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News Update 
Cree signs supply contracts worth US$8.4 million 
CREE Research Inc has 
recently signed two sup- 
ply contracts for its sili- 
con carbide products 
worth in excess of 
US$8.4 million with Asea 
Brown Boveri AB (ABB) 
and Siemens AG, respec- 
tively. Further underlin- 
ing the company's cur- 
rent growth, it has also 
begun trial shipments of 
a buffer version of its 
LED product and pur- 
chased new premises. 
Cree, based in 
Durham, North Carolina 
USA, will supply ABB 
with SiC wafers having a 
value of approximately 
$2.4 million. Shipments 
under the contract be- 
gan during the quarter 
ending December 1997 
and will continue 
through calendar year 
1998. The agreement 
represents the single 
largest purchase com- 
mitment for SiC wafers 
ever received by Cree 
and marks the continua- 
tion of a customer ela- 
tionship the company 
has enjoyed withABB for 
several years. 
"ABB is one of the 
premier companies de- 
veloping power semi- 
conductors based on sili- 
con carbide:' says Cree 
president Neal Hunter. 
"Our high quality wafers 
are essential to these de- 
vices, and we are 
pleased to be working 
closely with ABB to help 
make this next genera- 
tion of SiC technology a 
reality" 
Cree's deal with 
Siemen's represents an 
extension of an existing 
agreement under which 
it supplies blue LEDs to 
the German company. 
Under the amendment, 
Cree will ship stipulated 
quantities of the LED 
chip during 1998 with a 
fixed contract price in 
excess of $6 million for 
the first six months. 
Additional shipments are 
subject to certain re- 
scheduling and cancella- 
tion provisions. 
Cree has been sup- 
plying Siemens with its 
LED products under the 
existing agreement since 
September 1996. 
Siemens resells a 
component incorporat- 
ing Cree's chip to an au- 
tomobile manufacturer 
for use in dashboard 
back lighting. 
In terms of new prod- 
uct development, Cree 
shipped qualification 
samples of a conductive 
buffer version of its LED 
product at the end of 
December 1997. The 
company says the new 
version, which uses a 
conductive buffer layer 
between the silicon car- 
bide substrate and the 
active light-emitting lay- 
er on the chip, is less 
costly to manufacture 
and 50"/,, brighter than 
its current product, as 
measured in units of mil- 
licandela using industry- 
standard techniques. 
Chuck Swoboda, 
Cree's vice president 
and chief operating offi- 
cer, says while not yet as 
bright as other blue 
LEDs available in the 
market, the low manu- 
facturing costs should 
give the company a sig- 
nificant price advantage 
once the new product is 
released for volume pro- 
duction. 
The extent of Cree's 
growth is reflected in its 
latest quarterly results, 
with its second quarter 
fiscal 1998 nets sales to- 
talling $1.472 million as 
compared with the fig- 
ure of $358 000 a year 
earlier. Total revenues 
for the quarter were 
$10.106 million, repre- 
senting a 55% increase 
from the corresponding 
1997 quarter. 
To accommodate he 
expansion, Cree has 
acquired a 12 hectare 
site near North Carol- 
ina's Research Triangle 
Park. The property, 
which includes an exist- 
ing 13 500 m 2 produc- 
tion facility and 3200 m x 
of service and ware- 
house buildings, was ac- 
quired in mid-November 
1997 for $3 million. 
The company plans 
to improve the space 
and consolidate all oper- 
ations at the site over 
the next two years. In ad- 
dition to the purchase 
price, capital expendi- 
tures for improvement 
of the site are expected 
to total approximately 
$6-7 million. 
Cree Research Inc; 
tel: + 1-919-361-5709; 
fax: + 1-919-361-4630. 
AIXTRON finds stock market favour 
AIXTRON AG generated 
plenty of interest with 
its initial listing on the 
Frankfurt, Germany, 
stock exchange, with the 
share release more than 
30 times oversubscribed. 
With an offering price of 
DM 100, the market's 
confidence in the metal 
organic chemical vapour 
deposition (MOCVD) 
equipment manufactur- 
er pushed the first quot- 
ed share price up to 
DM142. 
AIXTRON says the 
success of the listing re- 
flects the rapid growth 
of the compound semi- 
conductor industry, as 
well as the company's 
leading position within 
it. The company says it 
has recorded an average 
growth of 30% per year 
since its inception in 
1983 and enjoys a 32% 
market share worldwide 
for MOCVD equipment. 
The share release in- 
cluded a Stock Option 
Plan offered to all em- 
ployees, which the com- 
pany says was well re- 
ceived. 
The funds raised 
from the flotation will 
be used for a variety of 
purposes including an 
expansion of the compa- 
ny's production facili- 
ties. In addition, a por- 
tion of the proceeds has 
been earmarked to trans- 
fer the stake held by the 
Hanover Finance Group, 
which has participatory 
holdings in AIXTRON. 
AIXTRON AG; 
tel: +49-241-89090; 
fax: + 49-241-890940. 




1. LEC grown 
GaAs wafers 2", 3" 
Semi-insulating, undoped 
GaAs wafers 2", 3" 
n-type, Si or Te doped 
crystal orientation (100) 
resistivity > 1.107~ ") cm 
hall mobility >5.103 cm2/Vs 
EPD 2" < 5.104 cm -2 
3" < 8 .10  4 cm -2 
crystal orientation (100) 
doping level 1.1017 
up to 5.1018 cm -3 
can be regulated, 
mobility depending on doping 
level, 
EPD: similar and lower as in 
SI wafers 
surface treatment: as cut and etched, or 1 side polished with 
controlled geometrical parameters, 
prices: 2" USD 30/pc 
3" USD 50/pc. 
Sandrick~i 30, 
966 81 Zarnovica, 
Slovakia 
Also offering grown on LEC low 
and high pressure: 
. 
Single crystals 2" and 3" semi-insulating, 
and n-type Si or Te doped 
guaranteed impurity level 
price: USD 1,700/kg 
and 
. 
Polycrystalline floater slabs 
guaranteed impurity level, 
diameter and thickness according to request, 
price: USD 900/kg 
4,  
Recapture of Ga from GaAs scrap at USD 80/kg of 4N - 6N 
Ga, and purchase of GaAs scrap at USD 90/kg 
5.  
Offering world-accepted purity analysis and certification by 
GDMS on VG-9000. 
Contact persons: Alex Murin, Alena 
Zedekova 
tel: +421 858 412 141 
fax: +421 858 412 125 
e-mail: cmk@psgnetzv.sk 
News Update 
EMCORE steps up VCSEL commitment 
EMCORE Corp has made 
a substantial commitment 
to developing vertical 
cavity surface-emitting 
laser (VCSEL) technolo- 
gy through the recent 
acquisition of Micro- 
Optical Devices Inc 
(MODE) and the signing 
of a long-term strategic 
alliance with AMP Inc. 
MODE is a developer of 
optical components and 
subsystems based on VC- 
SEL technology, while 




its acquisition of MODE 
in December 1997, in a 
deal valued at approxi- 
mately US$30 million. 
Upon the completion of 
the transaction, MODE is 
expected to operate as a 
separate subsidiary of 
EMCORE. Its operations 
will continue to be led 
by the current MODE 
management team, head- 
ed by Thomas M. 
Brennan and Robert P. 
Bryan, who will report 
to EMCORE president 
and chief executive offi- 
cer, Reuben Richards. 
MODE is located in 
Albuquerque, New Mex- 
ico, USA, near Sandia 
National Laboratories 
and the University of 
• Planarise / x-section 
device oxide layers 
• Improve quality of 
sample yield 
• Obtain TTV on III-V 
samples of 5~m 
• Electronic grade 
surface finish 
• Excellent sample 
repeatability 
Achieve the highest 
standards of sample 
parallelism, flatness and 
surface finish on your wafers 
and substrate materials. 
Machines like the PM5 auto- 
lap/pol give you the control to 
accurately backlap, planarise 
and x-sectionally polish the 
most sensitive samples. 
Improve your results 
contact Logitech todayl 
New Mexico, where the 
founders, and many of 
the current MODE staff, 
co-developed VCSEL tech- 
nology. In addition to its 
leading position in VC- 
SEL development, MODE 
holds an exclusive li- 
cence from Sandia 
National Laboratories for 
VCSEL applications in 
data communications and 
bar code scanning. 
Spokesmen from both 
companies ay the com- 
bined skills available to 
MODE following its link 
to EMCORE will enable 
it to develop microlasers 
and optical subsystems 
with significant design, 
performance and cost 
advantages over com- 
petitors such as edge- 
emitting solid state 
"lasers. 
MODE's 'Gigalase T*' 
and 'Gigarray rm' product 
lines are currently being 
used by a variety of do- 
mestic and international 
OEM customers includ- 
ing AMP, IBM, Samsung, 
Fuji Xerox, Boeing and 
Northrop Grumman in 
the areas of data commu- 
nications, telecommuni- 
cations, optical storage 
and sensing. 
"MODE is a recog- 
nized leader in the devel- 
opment of VCSEL tech- 
nology. We believe 
VCSEL technology will 
solve a number of tech- 
nical bandwidth chal- 
lenges applicable to the 
high-speed computing 
and communications 
markets, allowing opto- 
electronic applications 
to perform their func- 
tions at higher speeds 
with lower costs over 
traditional optoelectron- 
ic systems, Richards 
says. "We believe that 
with the acquisition of 
MODE, EMCORE will 
establish itself at the 
forefront of the next- 
generation development 
of the optoelectronic 
laser market which is es- 
timated to grow to $1 
billion by 2000" 
Similarly, representa- 
tives of both AMP and 
EMCORE believe the 
strategic alliance will ac- 
celerate the introduction 
of new products 
through joint develop- 
ments of key VCSEL 
components. 
EMCORE, mean- 
while, has also been the 
recipient of two recent 
awards.The company has 
won a 'Tibbetts Award', 
which recognize excel- 
lence in technological 
innovation, economic 
impact and business 
achievements within the 
US Government's Small 
Business Innovative Re- 
search. (SBIR) program- 
me. The award was 
based on EMCORE's IIl- 
Nitride and Ga/nAs pHEMT 
MMIC achievements. 
The company's ec- 
ond award saw it recog- 
nized as the 'Product 
Development Company 
of the Year' by the New 
Jersey Technology Council 
(NJTC).At the ceremony, 
the NJTC praised EM- 
CORE for its pioneering 
work on the MOVCD 
process. 
EMCORE Corp; 
tel: + 1-732-271.9090; 
fax: + 1-732-271-9686. 
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News Update 
GaN industry to reach US$3 billion by 2006 
Review by Alan R. Mills 
In less than a decade, gal- 
lium nitride (GaN) re- 
search and development 
has become a world- 
wide topic of interest.At 
the time of writing, over 
70 companies and uni- 
versities are actively pur- 
suing some segment of 
the technology.Thus, it is 
not surprising that the 
total GaN and related 
materials device busi- 
ness is forecast by 
Strategies Unlimited to 
become a US$3 billion 
per year industr T within 
ten years.The company's 
forecast is presented in 
its market report 
Gal l ium Nitr ide - 1997, 
Technology Status and 
Applications Analysis. 
The report contains a 
review of R&D issues, in- 
cluding crystal growth, 
technology status, mar- 
ket forecasts, industrial 
suppliers and applica- 
tions (including market 
leading categories for 
signs, lighting, displays, 
data storage, automotive, 
aircraft and communica- 
tions systems). 
The authors antici- 
pate that the demand for 
blue GaN LEDs will dom- 
inate the market for the 
next five years. But, after 
the year 2002, blue and 
green laser diodes (LD) 
sales are forecast to 
dominate GaN light 
emitter markets. Thus, 
the introduction of a 
commercial GaN-based 
blue LD will be a signifi- 
cant factor in propell ing 
the total GaN-related 
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Sales of GaN devices are forecast to exceed $3 billion in 2006. 
products market to the 
$3 billion level by 2006, 
with an average annual 
growth rate of 44%. 
Starting from an esti- 
mated GaN device sales 
level of $143 million for 
1997, predominantly for 
blue LEDs, Strategies 
Unlimited forecasts this 
device market to grow 
to just over $3 billion in 
2006 (see Figure). 
The violet, blue and 
blue-green emitters 
(LEDs and LDs) will still 
account for more than 
90% of the nitride device 
market, but the LD de- 
mand provides most of 
the value growth in the 
optoelectronics market 
after 2002. The LD seg- 
ment may exceed the 
LED segment in value, 
but the units of LEDs 
produced may be much 
higher. 
In spite of potential 
difficulties~with some as- 
pects of materials tech- 
nology, the GaN materi- 
als system offers 
promise for both opto- 
electronic and electron- 
ic device applications. 
The direct wide band 
gap of the GaN alloys 
(3.20 eV and higher) en- 
ables it to be an efficient 
light emitter by convert- 
ing electrical energy into 
the shorter wavelength 
blue and blue-green 
light. 
There has been a la- 
tent demand for efficient 
light emitters in this re- 
gion of the visible spec- 
trum.And, with an exter- 
nal quantum efficiency 
already over 10%, GaN 
now has the answer for 
blue LEDs, and the near- 
term promise for com- 
mercial quantities of 
short wavelength laser 
diodes. 
GaN materials prop- 
erties also show great 
potential for high-fre- 
quency devices operat- 
ing at high electric fields 
and for device operation 
at high temperatures. 
These devices are en- 
abled by the material's 
high saturated electron 
drift velocities (2.7 x 
10 7 cm.s 1) and its high 
electric field breakdown 
voltage (-5 x 106 V.cm-I). 
The report also provides 
estimates for the poten- 
tial of GaN electronic de- 
vices, rated by figure of 
merit comparisons with 
silicon and other com- 
peting compound semi- 
conductor materials 
such as A1N, GaAs and 
SiC. 
For those interested 
in the future of GaN ma- 
terials and their derived 
markets and technology, 
this report could be a 
useful addition to their 
information database. 
The 169-page report 
is available from 
Strategies Unlimited for 
$1950. 
Strategies Unlimited; 
tel: + 1-650-941-3438; 
fax: + 1-650-941-5120. 
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AIN crystals offer GaN substrate option 
SCIENTISTS at Renssel- 
aer Polytechnic Institute 
(RPI) in Troy, New York, 
USA, have found a way 
to grow aluminium ni- 
tride crystals that are 
large enough to slice in- 
to semiconductor  sub- 
strates. The substrates 
can be used to fabricate 
GaN devices, such as  
blue and ultraviolet 
lasers, and blue and 
green LEDs. 
Professor Leo Scbo- 
walter, chair of physics 
at RPI, says his research 
team has already grown 
GaN epitaxial films of 
good quality on the A1N 
substrates. Schowalter 
says the substrates have 
only a 2.2% lattice mis- 
match with GaN, and 
have an almost identical 
thermal expansion curve 
versus temperature.They 
also have the same 
wurtzite crystal struc- 
Laser New 
ture as GaN and the 
same kind of piezoelec- 
tric polarity. 
"Glen Slack, one of 
our research professors, 
demonstrated that you 
can grow aluminium ni- 
tride crystals in a tung- 
sten crucible at 2300°C, " 
Schowalter says. "But at 
that temperature, the 
aluminium attacks the 
grain boundaries in the 
tungsten and the cru- 
cible doesn't  survive 
very long." 
Schowalter and Slack 
have now solved the 
problem and formed a 
company, Crystal I.S., to 
create the aluminium ni- 
tride crystals. The com- 
pany plans to begin trial 
shipments of the sub- 
strates in May 1998. 
Prof. Leo Scbowaher, 
Rensselaer Polytechnic 
Institute; tel: + 1-518-276- 
6435. AIN crystal from RPI. 
Nichia sacrifices sapphire for blue laser advance 
NICHIA Chemical has 
made a further advance 
in the race to commer-  
cialize the blue laser 
diode (LD), developing a
technique that sacrifices 
the sapphire substrate. 
Although Nichia has 
"already demonstrated blue 
lasers based on sapphire 
substrates with 10 000 
hours projected lifetimes, 
the substrate still poses 
potential problems. Chief 
among these is the danger 
that the sapphire will 
trap the heat evolved 
during the laser's opera- 
tion, potentially leading 
to a burnout. 
To overcome this 
risk, Shuji Nakamura nd 
his Nichia colleagues with this method have 
have developed a tech- already lasted for nearly 
nique that grows a thick 300 hours without any 
GaN layer directly on signs of degradation. 
top of the sapphire and The New Year has 
then cuts away the sub- also brought another 
strate. The remaining member  to the once 
GaN is used as the base  highly exclusive blue 
for building the laser, laser club. The Center 
Nakamura says this for Quantum Devices at 
approach offers a much Northwestern University 
better method of heat in Illinois, USA, has re- 
dissipation, as well as of- ported the growth of a 
fering a better lattice GaInN/GaN multi-quan- 
match for the subse- turn well laser in the 
quent epitaxial ayers. Dr MRS InternetJournal of  
Nakamura reported the Nitride Semiconductor 
new development  at the Research. The laser 
Photonics West confer- is grown on (00-1) sap- 
ence in San Jose, CA, phire substrates by 
USA, in late January. He low pressure metalor- 
reports that LDs grown ganic chemical vapour 
deposition using an AIX- 
TRON system.This is the 
first time a blue semi- 
conductor  laser has 
been developed on a 
commercial ly available 
MOVCD system. 
The group reports a 
threshold current densi- 
ty for a 1800 ~am long 
cavity length laser of 
1.4 kA.cm 2 with a 
threshold voltage of 25 
V. The lasers exhibited 
series resistances of 13 
and 14 f2 at 300 and 
79 K, respectively. 
Ten groups have now 
reported fabricating 
blue LDs, with many of 
the latest developments 
outlined in this issue. 
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News Update 
RF Micro Devices wins Nokia 
power amplifier contract 
RF MICRO Devices 
(RFMD) Inc has been 
awarded production con- 
tracts to supply ad- 
vanced 3.0 volt power  
amplifiers for Nokia's 
new '6100' series of GSM- 
based mobile phones.  
RFMD says its cus- 
tom-designed amplifiers 
provide the best-in-class 
output power, high oper- 
ating efficiency and true 
3.0 volt performance,  
which will enable the 
Nokia handsets to set 
new global standards for 
standby time (up to 450 
hours) and talk t ime (up 
to eight hours). "The am- 
plifiers we are supplying 
Nokia are part of a new 
family of 3 volt GaAs 
HBT products",  says 
David A. Norbury, RFMD's 
President and CEO. 
The Nokia 6100 se- 
ries is a family of 'next 
generation'  GSM prod- 
ucts unveiled by Nokia 
Mobile Phones in No- 
vember  1997 in Beijing, 
China. The highly ad- 
vanced handsets have 
many features including 
an infrared PC/phone 
linkage, mult imode caller 
identification and group- 
ing, an onboard appoint- 
ment calendar, memo/  
message functions, one- 
touch voice mail, a calcu- 
lator, a real t ime clock, 
multilingual options, and 
three built-in games that 
allow individual play.The 
amplifiers will be fabri- 
cated at both TRW's 
Redondo Beach, CA, 
USA, location and 
RFMD's new wafer fabri- 
cation facility in 
Greensboro,  NC, USA. 
TRW provides RFMD 
with HBT GaAs technol- 
ogy through a strategic 
alliance between the 
two firms established in 
1996. "These contracts 
are further evidence that 
the combinat ion of 
TRW's advanced GaAs 
HBT technology and 
RFMD's design and mar- 
keting capabilities con- 
tinues to break new 
ground in the develop- 
ment of high-perfor- 
mance integrated cir- 
cuits for cellular and PCS 
handsets," says Timothy 
W. Hannemann, execu- 
tive vice president and 
general manager, TRW 
Space & Electronics 
Group. 
The Nokia contract 
was a pr ime contr ibutor 
to RFMD's record earn- 
ings for its fiscal 1998 
third quarter, which end- 
ed 31 December  1997. 
Revenue for the quarter 
was a record US$13.323 
million, an increase of 
33% on the correspond- 
ing quarter of fiscal 
1997. Gross profit mar- 
gin for the period, how- 
ever, declined to 41.9% 
compared to 45.5%, 
which was primarily at- 
tr ibuted to lower aver- 
age unit prices associat- 
ed with high volume 
contracts, f luctuations 
in test yields for RFICs 
in the early stages of 
product ion and the 
initial higher unit costs 
for newly developed 
power  amplifier pack- 
ages. 
RF Micro Devices Inc; 
tel: + 1-910-664-1233; 
fax: + 1-910-664-0454. 
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News Update 
TriQuint acquires MMIC operations as Raytheon restructures 
RAYTHEON Co has re- of its global operations, beam which are neces- 
vealed major changes to Major changes will be sary to service these 
its operations following made to 26 facilities, markets. 
the completion of its with 20 to be closed and "In addition to these 
merger with Hughes six partially closed dur- world-class capabilities, 
Defense and the integra- ing the next two years, we are also fortunate to 
tion of the businesses it Employment will be re- gain an outstanding 
acquired from Texas duced by approximately group of approximately 
Instruments'(TI) Defense 10%, equivalent to 8700 300 highly skilled and re- 
Systems & Electronics jobs. spected employees, in- 
Group. TriQuint president cluding approximately 
Among the most sig- and CEO, Steven J. Sharp, 120 engineers, of whom 
nificant changes from a says the MMIC acquisi- 50 are experienced RF 
GaAs perspective is tion will provide the circuit designers," Sharp 
Raytheon's agreement to company with the strate- says. 
sell the MMIC opera- gic capabilities to be the "This acquisition will 
tions previously belong- leader in the emerging provide us with a two 
ing to TI to TriQuint and potentially enormous year head start over our 
Semiconductor for ap- markets for high-perfor- competition in the 
proximately US$39 mil- mance GaAs integrated emerging high end com- 
lion a divestiture circuits in Commercial mercial markets. Comp- 
agreed with the US Satellite and Local Multi- anies are rarely present- 
Government. Also as point DistributionSystems ed with this type of 
part of the changes, (LMDS) applications, as opportunity and we are 
Hughes GaAs operations well as Point to Point extremely pleased with 
in Torrance, CA, will be Digital Radio systems, our ability to forge a 
transferred t.o Raytheon The GaAs operations win-win situation for 
electronics, the commer- which TriQuint will ac- both TriQuint and 
cial electronics unit of quire utilize advanced Raytheon." 
Raytheon. process technologies in- TriQuint will have 
The Raytheon re- cluding 0.25 pm pHEMT, immediate revenue flow 
structuring involves con- HFET, high-performance by continuing to be 
siderable rationalization HBT, and direct-write E- a major supplier to 
Raytheon and to the 
existing customer base 
for advanced defence 
systems and high perfor- 
mance commercial ap- 
plications. Going for- 
ward, the company says 
its intention is to contin- 
ue to support these ap- 
plications while intensi- 
fying the focus on the 
emerging commercial 
markets. 
The new facility adds 
significant manufactur- 
ing capacity to TriQuint's 
existing facility in 
Hillsboro, OR, USA. The 
Dallas, TX, facility in- 
cludes approximately 
9300 m 2 of leased space, 
of which 1400 m 2 are 
Class 10 and Class 100 
clean room. Sharp says a 
further advantage will 
be the ability to have 
the plants operating as 




tel: + 1-503-615-9000; 
fax: + 1-503-615-8901. 
[ndustry New~ 
Watkins-Johnson to acquire Samsung Microwave Semiconductor Inc 
WATKINS-JOHNSON (xvJ) 
Co is to purchase the as- 
sets of Samsung Micro- 
wave Semiconductor 
(SMS) Inc, based in 
Milpitas, CA, USA, for an 
undisclosed sum. SMS, a 
subsidiary of Samsung 
Semiconductor Inc which 
in turn is a unit of 
Samsung Electronics of 
Seoul, Korea, produces 
GaAs FET and IC 
products. 
The SMS operation 
will become a part of 
WJ's 'Wireless Products 
Group', a new business 
unit established in late- 
1997 after the compa- 
ny's sales of its defence- 
electronics components 
and assemblies product 
lines to Mentmore 
Holdings Corp.WJ plans 
to gradually transfer its 
semiconductor-manufac- 
turing operations from 
its current Palo Alto, CA, 
USA, location to the 
Milpitas facility where 
SMS is located. 
"Our acquisition of 
SMS moves wJ towards 
the strategic objective of 
expanding our GaAs and 
thin-film manufacturing 
capability to enhance 
our position as a suppli- 
er of advanced radio-fre- 
quency devices to the 
wireless communications 
industry" says Malcolm J. 
Caraballo, president of 
wJ's Wireless Products 
Group. 
Historically, wJ has 
produced semiconduc- 
tor devices primarily for 
its own use. In 1997, the 
company began offering 
its highly linear, high-per- 
formance GaAs products 
to external customers. 
The addition of 
Samsung's Milpitas fabri- 
cation facility increases 
the company's capacity 
to produce devices in 
sufficient quantity to 
serve as a merchant sup- 
plier to the greater wire- 
less products market. 
Under the agree- 
ment,WJ also receives a 
non-exclusive licence to 
manufacture SMS prod- 
ucts and service SMS 
customers. 
Watkins-Johnson; tel: 
+ 1-415-493-4141; fax: 
+ 1-415-813-2402. 
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